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1 1.0 Introduction 

2 1.1 Background 
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3 As part of the Resource Conservation and Recovery Act (RCRA) Corrective Action (CA) 

4 activities, a RCRA Facility Investigation (RFI) report was finalized for Zone A (EnSafe Inc. 

5 [EnSafe], 1998). Zone A is the northern-most area of the Charleston Naval Complex (CNC). 

6 It is bounded by Noisette Creek to the south; the Cooper River to the east; and the CNC 

7 property boundary to the west and north. 

8 Located in the northeast comer of Zone A, Solid Waste Management Unit (SWMU) 2 

9 consists of salvage bin No.3 and the adjacent paved ground surface at the Defense 

10 Reuti1ization Marketing Office (DRMO). The area was formerly used to store recovered lead 

11 from lead-acid submarine batteries from the mid-1960s unti11984. SWMU 1 is located 

12 completely within the SWMU 2 boundary, and the two sites have been investigated 

13 together. 

14 In June 2001, a Corrective Measures Study (CMS) Work Plan (WP) was developed for 

15 SWMUs 1 and 2 (CH2M-Jones, 2001a). The CMS WP reviewed site data collected during 

16 several sampling events, as well as the results of an Interim Measure (IM) conducted by the 

17 Environmental Detachment Charleston (DEn. Review of the historical data for these sites 

18 indicated that contaminants were not present in environmental media at SWMUs 1 and 2 at 

19 concentrations that pose excessive risk to future site residents. As a result, SWMUs 1 and 2 

20 were recommended for No Further Action (NFA). 

21 The South Carolina Department of Health and Environmental Control (SCDHEC) reviewed 

22 the CMS WP for SWMUs 1 and 2, and issued comments on September 28, 2001. SCDHEC 

23 granted conditional approval of the CMS WP. Approval was conditioned on the removal of 

24 a small area of surface soil in the immediate vicinity of soil boring AOO2SB020. Surface soil 

25 at this boring exhibited an elevated lead concentration of 3,870 milligrams per kilogram 

26 (mg/kg). 

27 In October 2001, an IM WP was developed to remove lead-impacted surface soil in the 

28 vicinity of this soil boring (CH2M-Jones, 2001b). Soil samples were collected to delineate the 

29 areal extent of lead-impacted surface soil above the target cleanup level of 400 mg/kg. The 

30 analytical results of these samples indicated that the areal extent of lead-impacted soil 

31 above the target cleanup level was identified. 

SWMU2ZAIMCRREVO.DOC ,., 
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2 

3 

Removal of surface soil containing lead above the u.s. Environmental Protection Agency 

(EPA) cleanup level of 400 mg/kg should enable closeout of SWMUs 1 and 2 in a condition 

that is suitable for future unrestricted use (i.e., with no land-use controls). Accordingly, 

4 CH2M-Jones implemented the 1M for the removal of lead-impacted soil at SWMU 2. The 1M 

5 was completed on January 7, 2002. This 1M Completion Report summarizes this 1M. 

6 1.2 Report Organization 
7 This 1M Completion Report consists of the following sections, including this introductory 

8 section: 

9 1.0 Introduction - Presents the purpose of the report and background information relating 

10 to the 1M. 

11 2.0 Interim Measure Implementation - Summarizes the excavation activities at SWMU 2. 

12 3.0 Interim Measure Outcome - Provides a discussion of post-1M activities. 

13 4.0 Recommendations - Provides recommendations for proceeding with site closure. 

14 5.0 References - Lists the references used in this document. 

15 Appendix A contains the analytical data from the delineation/ confirmation and waste 

16 characterization samples collected at SWMU 2. 

17 Appendix B contains the data validation summary for the 1M analytical data. 

18 Appendix C contains the waste manifests from Waste Management Inc. (WMI) for soil 

19 disposal. 

20 All tables and figures appear at the end of their respective sections. 

SWMU2ZAIMCRREVO.OOC 1-2 





1M COMPlETION REPORT, SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVtslONO 
JANUARY 2002 

1 2.0 Interim Measure Implementation 

2 2.1 Delineation/Confirmation Sampling 
3 In accordance with the SWMU 2 1M WP, eight surface and ten subsurface soil samples were 

, 4 collected to determine the horizontal and vertical extent of soil containing lead above the 

5 media cleanup standard (MCS) of 400 mg/kg. Two additional surface soil samples 

6 (0025B04201 and 0025B04301) were collected to confirm the earlier lead results at RFI soil 

7 borings A0025B020 (3,870 mg/kg) and AOO2SB021 (584 mg/kg). A composite waste 

8 characterization sample was collected from three randomly chosen locations from within 

9 the expected excavation area. The waste characterization sample was submitted for toxicity 

10 characteristic leachate procedure (TCLP) analysis. 

11 Three boring locations (AOO2SB048, AOO25B049, and A0025B050) along the northern 

12 boundary of the expected excavation area had to be cored through a concrete slab in order 

13 to collect the samples at these locations. The edge of the concrete extended approximately 3 

14 feet (ft) south of the cored locations. Figure 2-1 shows the locations of these borings. 

15 Because the excavation was intended to include soil that exceeds the MCS, delineation 

16 samples from the perimeter, and bottom of the resulting excavation, were also intended to 

17 serve as confirmation samples. The locations of the delineation/ confirmation samples are 

18 presented in Figure 2-1. Summaries of the analytical results from the delineation samples 

19 collected during the 1M, and the TCLP data, are presented in Tables 2-1 and 2-2, 

20 respectively. Appendix A contains the complete data set for the 1M samples; Appendix B 

21 contains the data validation report. 

22 Analytical results from the locations (A0025B020 and A0025B021) that exhibited elevated 

23 lead concentrations during the RFI were found to contain lead at lower concentrations 

24 during the sampling conducted as part of CH2M-Jones' 1M. Surface soil at A0025B020 and 

25 A002SB021 was re-sampled (boring IDs A002SB042 and A0025B043 respectively), and found 

26 to contain lead at concentrations of 1,370 mg/kg and 211 mg/kg respectively. 

27 The reported lead concentrations from the delineation samples were below the cleanup 

28 levels established in the 1M WP except for one surface soil sample (0025B04701). Analytical 

29 results for surface soil sample 002SB04701 were reported at 417 mg/kg. The location of this 

30 sample is approximately 9 ft from RFI soil boring A0025B020 and 6 ft from the boundary of 

31 the DET's 1M excavation. 

SWMU2ZAIMCRREVO.()()(; ,., 
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1 Based on the analytical results, the area requiring soil removal was adequately defined in 

2 the 1M WP. The only modification to the excavation area is that soil boring A002SB047 was 

3 excavated. Additionally, no subsurface samples collected had a reported lead concentration 

4 above its cleanup level. The absence of subsurface concentrations of lead above its cleanup 

5 level indicated that excavation of soil below 3 feet below land surface (ft bls) was not 

6 necessary. The resulting excavation area measured approximately 36 ft long by 11 ft wide 

7 and 3 ft deep (1,188 cubic feet [ft3)- 44 cubic yards [yd3)). 

8 Results from the waste characterization sample (TCLP, oo2SB05401) indicated that the 

9 excavated soil was suitable for Subtitle D landfill disposal as the reported leachate 

10 concentrations of the eight ReRA metais were ail reported at concentrations below their 

11 respective regulatory levels (40 Code of Federal Regulations [CFR) 261). 

12 2.2 Excavation Activities 
13 On January 3, 2002, equipment and personnel were mobilized to SWMU 2 to begin 

14 preparing the site for removal activities in accordance with the SWMU 2 1M WP. All work 

15 was performed in general accordance with the WP. 

16 Delineation sample results indicated that the lead concentration (417 mg/kg) in surface soil 

17 at soil boring AOO2SB047 exceeded the target cleanup level of 400 mg/kg. The eastern 

18 boundary of the excavation was extended approximately 6 ft to remove the lead-impacted 

19 surface soil at this location. As a result, the eastern boundary of the SWMU 2 excavation 

20 coincides approximately with the boundary of the 1M conducted by the DET in 1999.The 

21 proposed excavation (CH2M-Jones, 2oo1b) and the approximate final excavation boundary 

22 are presented on Figure 2-1. 

23 The concrete slab that was encountered during the delineation sampling was saw-cut along 

24 the excavation boundary and removed. The removed concrete was disposed of along with 

25 the excavated soil. A variety of metal debris was encountered in the 1 to 2 ft bls interval. 

26 The metal debris was also disposed of along with the excavated soil. The metal debris was 

27 

28 
29 

30 

encountered near the center of the excavation, which is also near soil boring A002SB020. 

Highway 78, PO Box 145, Dorchester, SC 29437. Waste manifests and load tickets are 

included in Appendix C. The waste manifests (see Appendix C) from Waste Management 

31 Inc. (WMI) indicate that a total of 102.08 tons of soil and debris were excavated from the site 

32 and disposed of off site. 
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TABLE 2-1 
Delineation/Confirmation Sample Resutts for Lead 
1M Completion Report, SWMU 2, Zone A, Charleston Naval Complex 

Location Sample Collection Concentration 

Interval 10 10 Date (mglkg) 

Surtace A002SB042 002SB04201 12110/2001 1,370 

A002SB043 002SB04301 12110/2001 211 

A002SB044 oo2SB04401 11/0712001 256 

A002SB045 002SB04501 11/0712001 168 

A002SB046 0028B04601 11/07/2001 62.4 

A0028B047 oo28B04701 11/07/2001 417 

A0028B048 oo28B04801 11/0712001 4.51 

.~ A0028B049 0028B04901 11/07/2001 13.3 

A002SB050 oo28B05001 11107/2001 5.91 

A0028B051 oo28B05101 11/07/2001 50.9 

~. Subsurface A002SB042 0028B04202 1211012001 28.6 

.~ A0028B043 0028B04302 12110/2001 12.1 

.... A0028B044 oo28B04402 11/07/2001 7.66 

... A0028B045 0028B04502 11/07/2001 3.15 , 

., 
A002SB046 0028B04602 11/07/2001 12.7 , 

A002SB047 0028B04702 11/07/2001 4.06 

~ A0028B048 oo28B04802 11/07/2001 9.09 
, 

A002SB049 0028B04902 11107/2001 10.1 

.'" A0028B050 0028B05002 11/07/2001 10.8 

."',,", A0028B051 0028B05102 11/07/2001 6.97 

mglkg Milligrams per kilogram 

., 
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TABLE 2·2 
TCLP Results 

1M Completion Report, SWMU 2, Zone A, Charleston Naval Complex 

Location Sample Collection 

10 10 Date Parameter 

Composite OO2S805401 1211012001 Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

1M COMPlETION REPORT, SWMU 2, ZONE A 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
JANUARY 2002 

Concentration Maximum 

{J!g/L) Concentration· 

NO 5,000 

556J 100,000 

40.5J 1,000 

10.9J 5,000 

1540 1:;.1"11"11"1 .... , .... "''"' 

ND 200 

ND 1,000 

NO 5,000 

• Maximum concentration of contaminants for the Toxicity Characteristic (40 CFR 261, J-lg/l). 

J-lg/L Micrograms per liter 
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3.0 Interim Measure Outcome 

Prior to excavation, a total of ten confirmation samples were collected at a depth of 3 ft bls 

and submitted for lead analysis. The depth was chosen to coincide with the floor of the 

4 excavation. These samples adequately defined the vertical extent of soil containing lead 

5 above the target cleanup level of 400 mg/kg. Additionally, eight surface soil samples were 

6 collected to determine the horizontal extent of soil containing lead above the target cleanup 

7 level. One sample (0025B04701, 417 mg/kg) exhibited a lead concentration above the 

8 cleanup level and was removed during the excavation. The locations of the confirmation 

9 samples are presented on Figure 2-1. A summary of the analytical results is presented in 

10 Table 2-1; the complete data are provided in Appendix A. 

11 Based on these data, remaining soil meets the cleanup criteria for lead (400 mg/kg). Lead 

12 concentrations in residual samples ranged from 3.5 mg/kg (in sample 0025B04502) to 258 

13 mg/kg (in sample 0025B04401). 

14 These data indicate that lead-impacted soil at 5WMU 2 has been adequately remediated and 

15 no further investigative or remedial actions are warranted at 5WMU 2. 

16 

17 

18 

Following the removal of lead-impacted soil, the excavation was backfilled with fill 

obtained from the Butler Ware Trucking Co. The backfi1l was compacted and graded to 

match the existing grade. 
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1 4.0 Recommendations 

2 The CMS WP (Revision 0) for SWMUs 1 and 2 was submitted on June 13,2001, by CH2M-

3 Jones. SCDHEC granted conditional approval of the WP on September 28, 2001. Approval 

4 was conditioned on removal of lead-impacted surface soil in the vicinity of RFI soil boring 

5 AOO2SB020. An 1M WP was prepared and issued by CH2M-Jones in October 2001 to address 

6 the lead-impacted surface soil at RFI soil boring A002SB020. 

7 This 1M Completion Report documents the 1M conducted at SWMU 2 and presents the 

8 analytical data collected to support it. 

9 All ofSCDHEC's comments have been addressed completely in this 1M Completion Report 

10 or in previously submitted reports. 

11 Because the data supports the conclusion that SWMU 2 has been adequately remediated, 

12 this 1M is expected to be the final remedial action at SWMU 2. Therefore, CH2M-Jones 

13 recommends that the status of the site be changed to NFA. 
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Arsenic, TCILP 
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Chromium, TCLP 
Lead, TCLP 
Mercury, TCLP 
Selenium, TCLP 
Silver, TCLP 

StationlD 
SamplelD 

DateColiected 
DatE,Analyzed 
SDGNumber 

Unilts 
ug/lL 
ug/lL 
ug/lL 
ug/lL 
ug/l_ 
ug/l_ 
ug/l_ 
ug/l_ 
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A002SB042 A002SB042 A002SB043 A002SB043 
002SB04:201 (0-1ft) 00?SB04202 (3-5ft) 002SB04301 (0-1ft) 002SB04302 (3-5ft) 

12/10/200"1 12:00 ~~ ~ 2/19/2001 12:00 AM , 12110/2001 12:00 AM 12110/2001 12:00 AM I 
12/11/2001 I 12/11/2001 ;- 1211112001 12/11/2001 
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Analytical Data Summary 01/221200:27:51 AM 

StationlDI AOO~!5B044 ~ A0025B044 A0025B045 ~ 
SamplelD[ 0025B04401 (0-111)-- 0025B04402 (3-51L 0025B04502 3-5I1L.J 

Dat,eColiected 111712001 12:00 AM I 111712001 12:00 AM 111712001 12:00 AM 111712001 12:00 AM : 

,-----~-

D;:;~~~~~:~ =-~~~1~~~~~~1~~_=i= 1} ~~~~01 ~_~1 _____ 11~~~~~~ __ ~ __ ~ __ ~_~_~11~~~~~ ___ ~j 
Parameter Units .. -._----- -~-
Arsenic, TCLP ug/L 

--~-.-.---- ---
Barium, TCLP ug/L 
Cadmium, TCLP ug/L 
Chromium, TCLP ug/L 

-~-

Lead, TCLP ug/L -
Mercury, TCLP ug/L 
Selenium, TCLP ug/L , ... 
Silver, TCLP ug/L ! 
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Stationlo[ -- A002,. 
Samplelo 0028804 

DateCollected ~.{2001 
oatEIAnalyzed[ 11/14 

Parameter Units ·--.-.----

12:00 A-I\:'1=t 111712001 12:00 A~~ 
12001 11/14/2001 
195 ____ J. _____ §.1§_9~==: ___ 

A002SB047 
002SB04701 (0-1ft) 
111712001 12:00 AM 

11114/2001 -
51695 

A002SB047 
002SB04702 (3-5ft) 
111712001 12:00 AM 
. 11/14/2001 ---

51695 
-~~-~,-"-, 

SoGNUmbel 5H 

Arsenic, TCLP ug/L =--·----..,I---~I··-----···T- --. 
Barium, TCLP ug/L ! I . T 
Cadmium, TCLP ug/L i- -- I I 

Chromium, TCLP ug/L t---- r--.----.i-----.-+-.---+----+----l------i 
Lead, TCLP ug/L L_ I-----t-----~-----_+---_+----+---+---_I 

~:~n~~~~~~~P ~~~:: f=====-----l=--=~----+---.---+--------.--I__.-_c---+-----_-+ _____ 1--___ -1 Silver, TCLP ug/L [ ________ ---' _____ .. ____ L ___ ._. __ ... _..l_._ .. __ . ____ J ____ . ___ L __ . ___ J_._. ___ . .L ______ ...J 
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StationIDr~~~-~~-AOm~SB048 T~~~~A002SB048 ~--~ A002SB04€1 _ A002SB049 _~_=] 
SamplelDl 002SB04801 0-1It i 002SB04802~Q:51~ 002SB04901 0-1ft 002SB04902 3-5ft J 

DateColiected~ 111712001 12:00 AM .!.!17I2001 12:.0.0 AM 111712001 12:00 AM 111712001 12:00 AM -.-1 
DateAnalyzedr 11/14/2001 ± 11/14/20_qL_~ 11/14/2001_~ 11/14/2001 ~ ____ I 
SI)GNUmbert _________ ~1695 ___ ~ _~~ __ ~ __ 51695_~________ ___ 51695 ______ L ____ 51§?~ ______ .J 

-':;~-=:s'-':~:::'~~iC~:.:::, ~~g::7c-;::::---.:.~:.:i';"'r=-----!~ .. =~~~==r---·-~·--·± ~==:~~=::==:F~:~-~~-=-~l -·-----T---~:::::-+----~--·T=~=:::=-=1 
g~~~~u~,~~L~p ~~.~~ r=--t----===-r==~:::: 1-:~~·T==-+-=::=:1 
~ee~~~~~~~LP ~~:j~ r==~~~=~=:=t---:--- ==t===-:~===E-::- .-::::::=1-----. ~~-+_~ =r~--+ 
Selenium, TCLp· ." 
Silver, TCLP 

dst011802.xls 1 SO MetalJinal Page 4 
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Parameter 
Arsenic, TCLP 
Barium, TCLP 
Cadmium, TCLP 
Chromium, TCLP 
Lead, TCLP 
Mercury, TCLP 
Selenium, TCLP 
Silver, TCLP 

I StatlonlD 
SamplelD 

DatEIColiected 
DatnAnalyzed 
SDGNumberl-

Units I 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

dst011802.xls 1 SO Metal_Final 

Analytical Data Summary 01/2212002 7:51 AM 

A002SB050 A002SB050 A002SB051 A002SB051 
002SB05001 (0-1 ft) 002SB05002(3-5ii[ 002SB05101 (0-1ft) 002SB05102 (3-5ft) 
111712001 12:00 AM 111712001 12:00 AM 111712001 12:00 AM 111712001 12:00 AM 

11/14/2001 11/14/2001 11/14/2001 11/14/2001 
511595 51695 51695 51695 _._--------- -.--~-----.---. 

I I I I 
I I I I I 
I I I I 

I J I I I 
I 

I I I I 
I I I I 

Page 5 



Analytical Data Summary 01/22120027:51 AM 

StationIOr------- AOO:~SB054 ---AOO2sB054 
SamplelO! 002SB05401 0-1ft 002SB05401 (0-1ft:) 

OalleColiectedl12110/2001 12:00 AM 12110/2001 12:00 AM 
OateAnalyzed~ ______ --_ 12/1.:¥200.1___ _ __ 12114Z2001 
SOGNumber' 53,215T I 53215T Parameter Units t -..... -.. ---.. -... --.......... --.----.,-............. -----

Arsenic, TCLP uq/L i ---------T-------·r··2S-··:.lT---1 
~ i'~' ~~,,_~.~_.~~ .. ~~" __ ~ ....... ~ .. ~.".+ ... ~ __ mm_~. ____ "_,,_."'-_. ___ ••••••• __ m~ 

Barium, TCLP uU/L ,.... ..._1.._._. I--.-~~--.]L--.----i 
Cadmium, TCLP U~l/L . ; I 40.5J , 
Chromium, TCLP U~l/L :- . -·-T ···----------r--1-ci:e-·--lT-··- ... --I 

'---_·_-----1·_·_·_- --..,..-.. -.... -----'------. 

~ee~~~~~~~LP ~~:~~ r-O~642iu---115-~-1::··---1 
.-.-- ~--.. --.. -. -.,,_. -" .• ~-' -, _."-" . "or-'" ··'-·"----·-~··-·-·--~--·-.. 1 

Selenium, TCLP U~l/L iii 34.9 : U i 
-.... ,.,' ,.,,' ''''-"'' ""'''''1'''"",'''' '''-'"-'~-'''~-----r----~'''-------'--' , .. ,'M,m", -'"", .. """-"-,"'"'" 

Silver, TCLP U~l/L t __ ... __ .... _ .. L .... _.. ._ ... __ .1 13:t3§.....,1LJ___ ... _J 

dst011802.xls 1 SO Me1lal_Final Page 6 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone A, SWMU 2 
TO: 

FROM: 

DATE: 

Jim Edens/CH2M HILL/GNV 

Amy Juchem/CH2M HILL/GNA 
Herb Kelly /CH2M HILL/GNA 

January 10, 2002 

CH2MHILL 

The pur pose of this memorandwll is to present the results of the data validation process for 
the samples collected at Zone A, SWMU 2. The samples were collected on December 10, 
2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for Lead following SW-846 6010 methodology. One sample was also submitted for 
the Toxicity Characteristic Leaching Procedure (TCLP) and the "leachate" was analyzed for 
the RCRA Metals. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag" wbic...h COIlsisted of a sirtgle- or double-letter code Lltat L.T}dicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process . 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[= j Detected. Tne analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[UI Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJI Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[RI Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
aT 
PD 
PS 
RE 

SD 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ~ J's) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 

2 
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Table 1 • Chemical .clmalytical Methods - Fh!ld and Quality Control Samples 

TABLE 1 
Chemical Analyti<;al Methods - Field and Quality Control Samples 
Charleston Naval Complex, Zone A, SWMU 2, Charleston, SC 

53215 IA002SB04~ ___ t~B..o~~01~~J~~?0~132! __ .11~.~0/2~O~ _ _ .: SO-r-MS 0 X 

53215 I A002SB042_. 1002SB04201S0 J 1200121~29 __ ~2~1~~~~.J~0 _.~_~O X 

53215 I A002SB.042 002SB04202 E2315002 11~10/~001.J SO I N X 

5321_5 --f AOO,2SBO~_J 002SB0430~ __ L52315003 . _._. ITI 0/2001 •. L~I_~ X 

53215 AOO:2SB043 ~ 002SB04302 153215004 ,12/10/2001 I SO I N X 
-.-----.-. --- --------,-- ---·--··--t----·-.. - ---I ----t· 
A002SB054 002SB05401 153217001 1+:2110/20011 SO ,N I, X 

53217 IAOO:2SB054 --j002SB05401MS-I~200121781 ,12il0i2()Q,"t-so 1 MS X 

53217 1 AOO:2SB054 1002sBo5401S0 /1200121782 112/10/2001 : SO I SO I X 

''',,+ R,u,ac.~~l"""o", '--~ "'"." -i,,,,o.;oo'T "'tfr-L-~-~ 
;_::;.: j:::~~;~-~.j;:;;;::;~;;~_ f;::.:.;~::;~~f~;~;:~-;=-J3; j ~; -.: ~~~t~-: ~ __ =_.=-
MATRIX CODE 

SO-Soil 
SO - Soil OC Samples 

SAMPLE TYPE CODE 

EB - Equipment Blank 
MS - Matrix Spike 
SD - Matrix Spike Ouplicate 
N· Native Sample 

~---'-~ --,--"'-_._-- _._._-

ZA.SWMU2.DV.SUMMARY.020·ll0.DOC 3 



Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks/ continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than envITorl1nenlal coniamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Pre!Post Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by rcp determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

4 



TABLE 2 

DATA QUAUTY EVAlUATION SUMMARY 

Metais Anaiyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected inblank samples are listed in Table 2. 

Blank Contamination: Metals 
Charleston Naval Complex, Zone A, SWMU 2, Charleston, SC 

0.262 ugiL 1.31 ugiL No flags applied -
samples >5X blk 

18.8 ugiL 94ugIL 53217·01 

: Selenium 46.6 ugiL 233 ugIL No flags applied -

"L .. _~"_ 
sample NO 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. 

One result was qualified due to blank contamination. 

Precision - Field Duplicates 

This specific sampling event did not contain a I'-.Jative/Field Duplicate set. 



-, 

" 

j 

DATA QUAUTY EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of SWMU 2 in Zone A 
at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 
data usability for those specific results. The validation review demonstrated that the 
analytical systems were generally in control and the data results can be used in the decision 
making process. 
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Attachment 1 - Changed Qualifil~rs and Results 
Zone A, SWMU 2 - Data Validation 

Page 1 of 1 





01/14/02 10:51 '6'352 335 2959 CB2M BILL/~G~NV~ ________________________ ~~~0!0~2 _ 

_ ,,,, g .. _(Jy·o-.... 

~ ~hIIL"Z.
~.t;s ~b 

'P"""f'SW 111 4-
OAKRIDGE J.ANl)f'II"L 
·I1I$B....,..., •• " ••• ii1Hr.K%!IU7 ''''.CJ au ,.., S'_t4-q,J~"75 

SP'€CJAL WASTE MANIFEST 
APP.ROV A.L _ OR 0105037 
EXPIRAnO:-'; O5IJl~OOl 

Generaton CHARLESTON NAVAL COMPLEX 

ACcount Nunaber. 498-439 

CHARLESTON ( 10) 

CoIrtad:~~ 
/../~. 

GenC,,(Qf' StR'ii.twe:_r_""...A.!:==qy-)~~fL"=--_<.c... ______ ~ ___ / 

,,**** .. _ •• TO 86 CDMl'LETED BY TRAl'"SPOR"IER .............. . 

WMI OF CHARLElITON 

Driver S1pllture: B 1; .. , ~~ 

Of"" Skc. aa.krldae Lalldfill DWP 130 

Deserlptiun of'W*sgsot./PETROLEVM CONT AMIN.\. TED SOn. . 

Ticket Number: •. f I uq r T~uc-: m .~({ 
R...,,,tved by: \<. ~~ Date:l I b IOsh 

"Ii!I;3;.~ .. 

J.0'U! "d 
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~ 
......... M·ft·°eMl!lIIf1' 

~-.. , 1'- I 
~p---;;..p~.. ~ 

;;c. S ..... ",,,- 20"
.-~-C"L 

'''' 11.:0 
s.~ '" . ... .. 

OAKRlDGE LANDFIL 
ZI.,,,,,,,,,, 7J., 1M' $ •• SC' ~ 
"'ttl ~UOT 1' .. ~sr,s 

SPEClAL WASTE MANIFEST 
APPROVAL II OR 011201tl 

EXPIRATION 11/31f2002 

Generator: CHARLESTON NAVAL COMPLEx 

A£count Number: 490-439 

LocatioD I Addresa: 1849 AVENUE F N. CHARLESI'ON SC (lO) 

Tck Number: 843-740-Z780 Contatt: JED HAEMES ;/.,./ ~ 
GeneriiWi' Sl"niilwe: fS,/'V/~ f/ . 

.............. TO BE COMPLETED BY 1'RAlI."'SPORTER .......... * 
TralUlporter of Waste: WM CHARLESTON Truck" "#111{ / 

Date: I-Ll-" z.. Drive:.- Signature: __ ."&~.""_o!'Io" ..... .c<""'-t1iG't~c;;...::....---

•••••••••• TO BE COMPLETED BY OAKRIDGE LA.,,«)FILL ...... * ... -
Disposal Site: • Oakrldee LandmJ DWP 130 

Dacription of w~: SOLICONTAMINATED SOIL 

Tldc:etNumbu: :=f\\\ 0. LA TOJlDage: n· 3'1 

~.ehtd ~Y:Qabl1 eftA Date: Il'1lt[!J 
I I 

raJ 003 

............. tL_rT t""~ ""'" n-1" ... _._- - -
J"" .. .,n".,J ~,ba ze~-~l~f 
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SPECIAL WASTE MA.I\~ 
APPROVAL # OR 01U018 

EXPIRATION 11/31/2.002 

CHARLRSTON NAVAL COMPLJi:X 

Acc9tmt Nwnber: 490-439 

Location I A.ddl'e.~s: 1849 A V&NUE F N CHARLESTON SC (10) 

Tel .. Number: 843·740-2780 Contaa: lED HAEM£S d ""/.L~ 
Generator SlgDIII.I.l'"e: ~ y 
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Dille: /- Fe oa:.. __ _ Driver Signature: -....,!J;,,..,.IQ.<oo-.,." .0 ...... < """,'1j~e"""",-__ 
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;'1 jf£!! 

~"(;..- - ("\; 

OAKRIDGE LANDFIL 

G£nerator: 

2113 BJah .... '· ?I~ D-n-~t $C »C? 
1'.J 14-Ul·Z9J? 'F-.: ..".U)..n71 

SPECIAL WASTE MA..~ 
APFROV AL A O~ 0111018 

EXPmATION 11/31/2002 

CSAP~ESTON NAV.'. CO~PI.EX 

Account Number: 490-439 

Location I Address: 1849 AVENUE F N CHARLESTON SC (10) . 

Contact: JED JlAEMESdv/~ 
Generator Slgn.ature:~ ____ ..l~~·_-3~O~£-__ · // 
Tele Nwnb~r: 843-740-2780 

Trau5porter of Waste: WM CHARLESTON 

Date: _ ... i~_ .... &,---...::o~a-~_ 

DlspO$\lt Site: Oakridge LaDdfill DWP 130 

Description or WI1l:tl>, SOT .I"ONT AMINATED SOIL 

'llcket 'N~r: ...9l :JJ']:3~ Tonnage: a 3Cb) 

"'-"'by, J[~'. 0.1"_ q~ 

• 
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CHARLESTON NAV 4.L CoMPLEX 
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Tete NIllllbl:1'I 843--'<10-2'180 

.. u ........... TO 8E COMPLETED BY TRANSPORTER ............. .. 

Transporter of Waate: 

DatI!: UAtJ <d. Z«:>l.-

......... ~. TO"8& coMPLEttD BY OAI\RIDGE LA.'iDl1ILL ·.u ...... . 
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Certification Page for Interim Measure Work Plan (Revision 0) -
SWMU 2, DRMO Storage and Lead Contamination Area, Zone A 

Soil Removal 

I, Casey Hudson, certify that this report has been prepared under my direct supervision. 

The data and irJonnation are, to th.e best of my knowledge, accurate and correct .. and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

Temporary Permit No. 1'2000358 

Date 
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1M WORK PLAN, SOIL REMOVAL, SWMU 2, ZONE A 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
OCTOBER 2001 

1 Acronyms and Abbreviations 

2 CMS corrective measures study 

3 CNC Charleston Naval Complex 

4 COPC chemical of potential concern 

5 EPA U.s. Environmental Protection Agency 

6 ft> square feet 

7 ftbls feet below land surface 

8 row investigation-derived waste 

9 1M interim measure 

10 mg/kg milligram per kilogram 

11 PPE personal protective equipment 

12 RCRA Resource Conservation and Recovery Act 

13 RFI RCRA Facility Investigation 

14 SCDHEC South Carolina Department of Health and Environmental Control 

15 SSL soil screening level 

16 SWMU solid waste management unit 

17 TCLP toxicity characteristic leachate procedure 
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1 1_0 Intrnrh I~tinn .. - ..... --_ .......... . 

1M WORK PLAN, SOIL REMOVAl., SWMU 2, ZONE A 
CHARLESTON NAVALCQMPLEX 

REVISION 0 
OCTOBER 2001 

2 In June 2001, CH2M-Jones submitted a Corrective Measures Study (CMS) Work Pian 

3 recommending that No Further Action (NFA) be taken at Solid Waste Management Units 

4 (SWMUs) 1 and 2 in Zone A of the Charleston Naval Complex (CNC). The CMS Work Plan 

5 evaluated available data collected at the site and concluded that the site was suitable for 

" 6 unrestricted land use, as the exposure (mean) concentration was below the residential 

.... 7 cleanup level. 

~ 8 Comments received from the South Carolina Department of Health and Environmental 

9 Control (SCDHEC) in September 2001 indicated that SCDHEC was in general agreement 

10 with the conclusions of the SWMUs 1 and 2 eMS Work Plan. Conditional approval of the 

11 recommendation for NFA was granted, providing that the potential lead contamination 

12 remaining at sample location A002SB020 (3,870 milligrams per kilogram [mg/kg]) would be 

13 addressed. 

:, 14 1.1 Purpose of the Interim Measure 
15 This Interim Measure (1M) Work Plan presents the proposed technical approach for 

16 delineation of the extent of lead-impacted soil in the vicinity of sample location A002SB020, 

17 and its subsequent removal at SWMU 2 in Zone A of the CNC The proposed 1M 

... 18 investigation will include the collection of soil samples to identify the extent of lead in soil, 

19 and the excavation of lead-impacted surface soil with reported concentrations above a 

20 target cleanup level of 400 mg/kg. 

21 Data for subsurface soil indicate that lead is not widely present at the site above the soil 

22 screening level (SSL) of 400 mg/kg; this value is generally being used to screen for lead as a 

23 subsurface chemical of potential concern (COPC). Consequently, subsurface soil is not 

24 expected to require removal at this site. However, subsurface soil confirmatory samples will 

25 be collected prior to the excavation work to confirm that lead is not a subsurface soil COPC 

26 Appropriate subsurface soil removal will be implemented if necessary. 

27 1.2 Organization of the 1M Work Plan 
28 This 1M Work Plan consists of the following sections, including this introductory section. 

SWMU2ZAlMWPREVO.DOC ,., 
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1M WORK PlAN, SOIL REMOVAl. SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

1.0 Introduction - Presents the purpose of the 1M Work Plan and background information 

regarding the site. 

2.0 Technical Approach - Provides a brief description of the technical approach for the 1M. 

4 3.0 Waste Management and Disposal- Describes the procedures for waste management. 

5 4.0 1M Completion Report - Describes the contents of the 1M Completion Report. 

6 5.0 References - Lists the references used in this document. 
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1M WORK PLAN. SOIL REMOVAl, SWMU 2. ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

1 2.0 Technical Approach 

2 This section outlines the technical approach for the delineation and removal of lead-

3 impacted soil above the residential cleanup level (400 mg/kg). The overall strategy for the 

4 investigation will be to sample soil in and around the area expected to have lead 

5 concentrations above 400 mg/kg. This area is illustrated on Figure 2-1. It is based on 

6 analytical results of samples collected during the RCRA Facility Investigation (RFI) and a 

7 previously completed 1M. The boundary of the area shown in Figure 2-1 was estimated and 

8 may vary based on the analytical results of the samples proposed in this work plan. The 

9 lead data for these samples are included in Table 2-1. Once the extent of soil containing lead 

10 at concentrations greater than 400 mg/kg has been determined, it will be removed and 

11 disposed of off site. 

12 2.1 Pre-Excavation Sampling and Contaminant Delineation 
13 Lead concentrations for surface samples AOO2SB020 (3,870 mg/kg) and A002SB021 (584 

14 mg/kg) were above 400 mg/kg. Eight 1M surface soil sample locations (82-01, 3.77 mg/kg; 

15 83-01,13.2 mg/kg; 84-01, 25.9 mg/kg; 85-01, 5.45 mg/kg; 90-01, 24.3 mg/kg; 91-01, 22 

16 mg/kg; 92-01, 390 mg/kg; and 93-01, 46.8 mg/kg) located adjacent to the above locations all 

17 reported lead concentrations below the residential cleanup level. 

18 Prior to excavation, ten additional surface and subsurface soil samples will be collected and 

19 analyzed for lead to more precisely determine the areal extent of the excavation. These 

20 samples will also be used as confirmatory samples. Approximate locations of the 

21 delineation! confirmation samples are shown in Figure 2-j. A toxicity characteristic leachate 

22 procedure (TCLP) sample will be collected for analysis to confirm that the soil can be 

23 handled as non-hazardous. CH2M-Jones will collect the samples in the field based on site 

24 conditions (such as the presence of pavement or other obstructions). 

25 Once the limits of excavation have been established, the footprint of the area to be 

26 excavated will be clearly marked by staking the site. 

27 The sampling strategy and procedures will be performed in accordance with the 

28 Environmental Services Division Standard Operating Procedures and Quality Assurance 

29 Manual (ESDSOPQAM) (US Environmental Protection Agency [EPA], 1996). 
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1 2.2 Excavation of Soil 

2 2.2.1 Target Cleanup Criteria 

1M WORK PLAN, SOIL REMOVAl, SWMU 2, ZONE A 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
OCTOBER 2001 

3 AB described in Section 2.0 of this 1M Work Plan, the lead cleanup criterion is 400 mg/kg. 

4 2.2.2 Excavation 
5 Figure 2-1 presents the approximate areal extent of lead-impacted surface soil above 400-

6 mg/kg. The excavation is expected to encompass this approximate area. The area may vary 

7 somewhat based on the results of the delineation sampling. 

8 Removal of soil will be accomplished with a backhoe or similar equipment to an expected 

9 depth of two feet below land surface (ft bls). Excavated soils will be transferred 

10 immediately to a disposal container (e.g., a roll-off box or similar container) and 

11 subsequently transported to an appropriately permitted offsite disposal facility for 

12 landfilling. The transported waste will be covered with a tarp to minimize airborne transfer 

13 of soil particulates. 

14 2.2.3 Site Restoration 
15 The excavation will be backfilled with appropriate fill material and the grade will be 

16 restored to match the original grade. Pavement will be restored as appropriate. 
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TABLE 2·1 
Analytical Results for Lead 
1M Work Plan, SWMU 2, Zone A, Charleston Naval Complex 

SamplelD Sample Date 

A002SB02001 01129/1997 

AOO2SB02101 01129/1997 

82·01 03/31/1998 

83·01 03/3111998 

84·01 03/31/1998 

85·01 03/31/1998 

90·01 03/31/1998 

91-01 03/31/1998 

92·01 03/31/1998 

93-01 03/3i/i998 

A002SB02002 01/29/1997 

A002SB02102 01/29/1997 

1M WORK PLAN, SOIL REMOVAL, SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVlSlON 0 
OCTOBER 2001 

Sample Interval Result (mg/kg) 

Surface 3,870 

Surface 584 

Surface 3.77 

Surface 13.2 

Surface 25.9 

Surface 5.45 

Surface 22.3 

'Surface 22 

Surface 390 

Surface 46.8 

Subsurface 13.3 

Subsurface 179 

Concentrations in bold and outlined in boxes indicate exceedances of target cleanup level (400 mglkg) . 
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Confirmation Samples 

,~ .~ -, ., ., ., ., ., 
" " ., ., " ., .' 

• 9101 
22 mg/kg 

AD02SB045 

I,I,~J Excavation Boundary 

o Buildings 
• Excavation Confirmation Samples f":_~.::i Approximate 1M 
• Subsurface Soil Samples Excavation Area 

(jj) Surface Soil Samples 
Pavement 10 

A002SB048 

• 9201 

A002SB046 

390 mg/kg 

A 
N 

o 

Figure 2-1 
Approximate 1M Excavation Area 

SWMU 2, Zone A 
Charleston Naval Complex 

10 Feet 

CH2MHILL 
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1M WORK PLAN, SotL REMOVAL., SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

1 3.0 Waste Management and Disposa! 

2 Three waste streams will be generated as part of this 1M: excavated soils, decontamination 

3 wastes, and personal protective equipment (PPE). No hazardous wastes are expected to be 

4 generated as a result of this 1M. Excavated soils will be characterized in accordance with 

5 South Carolina Hazardous Waste Management Regulations (Section SCDHEC R.61-79.261) 

6 and disposed of in accordance with all applicable regulations and permits. 

7 Assuming that soils and decontamination water will be characterized as non-hazardous, the 

8 soil will be sent to a subtitle D landfill and the water will be sent to the sanitary sewer once 

9 approval is received from the City of North Charleston. PPE will be disposed of as 

10 municipal solid waste. 

11 Offsite transportation and disposal will be performed by properly permitted and licensed 

12 subcontractors. Materials designated for offsite disposal will be documented, tracked, and 

13 iheir disposition verified. Tills infurmation will be reporied in the llvi Completion Report. 
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4.0 1M Completion Report 

1M WORK PlAN, SOil REMOVAl., SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

A final report will be submitted withln 60 days of receipt of all analytical data. The report 

will summarize the actions that were taken and provide the following information: 

• Excavated volumes 

• Nature and volume of waste generated 

• Waste disposal 

• Samplin.g results 

8 • Problems encountered 

9 • Other information that would be helpful in evaluating the IM 
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1M WORK PLAN, SOIL REMOVAl, SWMU 2, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2001 

U.S. Environmental Protection Agency. Environmental Services Division Standard Operating 

Procedures and Quality Assurance Manual (ESDSOPQAM). 1996. 
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